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PROBLEM TO BE SOLVED. To provide an excellent image whose density and gradation expression are not 
changed even when a photoreceptor is nearly dead in an image processor, an image processing method 
and a storage medium. 

SOLUTION: A cartridge 4 is provided with the photoreceptor drum 44, a developing cylinder 43 developing a 
latent image with developer, and a non- volatile memory 6. The cartridge 4 is attachabfy/detachably attached 
to a laser beam printer 1 main body. A printer engine 9 reads out the integrated value of the rotational 
amount of the drum 44 stored in the memory 6 of the cartridge 4, counts the rotational amount of the drum 
44 at the time of forming an image by a specified amount and adds a result to the integrated value read out 
so as to update the value. A toner residual amount detection circuit (35) detects whether or not the residual 
amount of the developer is equal to or above the specified one based on a detection signal from the 
cartridge 4. When the residual amount is equal to or above the specified one and the added integrated value 
is equal to or under a specified value, a parameter for forming an image is set to a value different from 
usual, and then the image is optimally formed according to the integrated value of the rotational amount of 
the drum 44. 
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[0076] BIT, 0 1 3fci; tfH 1 4 £#!SLT3f 3 
0|^^«JB^OOTR9W-* . 

[0077] mwfvrsi oot\ ry>^«s 

V7hSW7 23*<ON3iX*. <KfcS 1 0 2 aT'li, x 
yi/^OC P U 3 0 fc A »3 % h y y £^M«3 1 
&4?LX# — h y y >?4 <0^#«ttJ* y 6 tcEttSil 

T^«flacF5A4 4^)viftir<osteB«gco«j(tfit 
o kxr-hy*y^4^ry vhtfea^awsnp 

2tArC\ X>'x>'90!>RAM38&<&2tr. S10 
4, S106. SI 08, S110, iJj:t/S 1 1 2 

tt, .* i o^so^ssk nmxt> * . 

[0 078] S 1 1 20>f£ % S 1 147X^9^0 
PU3 0*i. tr^sM y^-7x-^l 2 *#LT fcT-r 

^a>ha-72^4>ryyMasfrm# (/PRINT 

fl»> **fltt-*0&f»O. /PRINTflWSrSflrr 
*kSl 1 h^-«ft«33im^V t V t 

(v t >v u ?) twtr*. h^-«*tfcsafi#v t 
#v u jt9**<*o«t«f* si i7tv t #v tl tz 

[0 079] u^Tnp^Oi^^ SI 18«« 
<0n P £»tt:fcn Pl i;LT* xxi^V9C0R AM3 8*0 
IE48rtS£»*rr** ^*>*>. ffiffitTV^^*-hy 
•y> ? 4fc*JV>TV t ^V tl ^J5ro^^)n P $rn P1 kU 
TRAM38fcE« ((MA) -f*. HttfcSl 20Th 

12 1. S122teBV^T. «fflLTO**-hy-y^ 
4fc43V%T, V t *<V t2 fc^o^B*C0n P &n ?2 bLX 
RAM38CS«re». 

[0080] ^Lr; S123t^t-SI^j 

»^m^>^mmn K z 12* 

idtcLfeflk, ai4osi 30^tmtt. 
[0081 ] zzx\ hi—mmmt, 

«ry>h^rffi=5r«aa«. (nn-npiiaWft. 
M^ry ^hTOfrtHfe^fe < n P -n„) TtfttM^ 

i/cv><a»fc. si23fc&(t£7ant^ 

[0082] 

[Btl] n a =K t <n pa -n P1 ) — ( n P -n P2 ) 

ROM3 7, £'«VMi#-hy 7^W«^^'J 
6fc§e«UTi5<. 

[0083] S120Th^-»ft«Mi^V t ^V t2 
*<0*&S13 0Ajax/C\ *-h«J <y^4^>afiMEH9 
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j*4 4&cti&xco®j&m<omtmt.» ^^aafcF^^ 
4 4<osk#sm:lt ui aasfit 0B tisiTv^v^ 
»*H7A4 4ti, ttut 

[ 0 0 8 4 ] * - h 'J v "J 4 H ? A 4 4 <3 0 

H^A44<^)S5K<ia»a»5T«)6fc J PJBrUT. S13 
2TU il^c^^tttici^- & . ®#K5^4 
4<O[H«^rfacoa»«t 0 *^fit Dg *jB^TV^« 
£\ &3fcK5A4 4^SSffi(iifi3KJ: O^K*:^*:*: HK 

[00 85 3 8BEt*T#"*t, S136TAt» <r>t 
*?VYiX*-Y-th. CPU30tiSl 38T, Safe 

ry^boviiwifr-rft. cpu30ii, ryy 
>«oai«wi*asT-r*fcsi4ot:*jv^T. k^jm 

^-7x-xi 2^lttT^3yhq-72V 
VSREQ<M*lttW*. /VSREQfl»«WR 
2»fctT^3>hn-^2tl tr^^;-7x-^ 
1 2t*tTPMWi^/VSYNCtxyy>'9^Hi» 

mtizxiT^m^mttz. s 1 4 2?$i. xy>?v 

9c0CPU3 0(cJ:9Sl 3 2£fcliSl 340R£T 

l^-^ryvf-*-*. si so, si 5ifctsii4>* 

ife<0^J8fcl^«frC£>$. CPU3 0I1 -f^ir/Wfc 

0^3tK7^4 4^E»g*!rfaA t D ^»>Vh«. 
[00 87] SI 5 3*fcliSl 54T«. CPU 3 0 
£j;*>At D £&*i£tr. SI 5 5ajfcfcfciS156a 

£n, fc LTxyyy9^RAM 3 8 

S157*/y£Sl 58TAt D J:»Jt7M 
s 1 uifcttsi 20CK&. 

[00883 CPU30W, S 1 1 4T/PR T NTg 
H»V7bSW7 2^ON<0i^^if0^fc^tTV\ 

[00893 si eoTT'jy^mMvyhswi 2ifi 

ONT*<**t, S162atxy> ! >'9<ORAM3 
8tClEttLT*£ t c . n P , n Pl , n P2 g**-l* >J ? 
^40T#3H^*y 6£«&jitf* *LT. SI 64 

•cry v^to<fflEis®7 1 toFFtt*. 

[00903 feLLTSfiS LtiX. 3 C^6£^R5^ J: ft 

ar. **K^A4 4tf5iae»iB«)Ba«t D h^- 



[009 1 t D #8£«t DK ?rS£TV>£ 

aBeH*A44oaBK*a»Jt»)W<!flr->fci:«| 

3KK?A4 4*W»«cififtv^fc. SK^IB^k^ 

[0092 j mwmio&m) mistsixmie 
z^vxi&&<mmiz^xim-rz. wish* 
xmi 6(i. jR4^»ik<»BS(ci$ft«i/-iftr-x k r 
y i cox^>?v9<oc p u 3 o te i &fflw®ft&ffk 

[0093 J 90to"~K*>x7lMU2 % *3«tftNP!> 
^JBcoH 1 5 1 £ . *XMK»HII?<i. v 

[0094] (1 > *-by*yy4aaS%F9<*t4 4£> 

£\ ^K?A4 4«^«a*aOT**fc ! f^L 
T. HI 60S 1 3 2aT«tRDC^r^«raff^ 

[009 53 (2) St*F^A4 40lsIte^fSIcoa»^[ 

4 a -C^ffl DC/«7«l»Jt!)W< i&^f^ . 
[00963 (3)S142 a*Ctt. S13 2 aifcti 

5 1 3 4 aTfi£U5t*DC *4 TXiT K-S^ 
y^hfcSHWft, 

[0097] fiitcmiLfcjt 3 tx&aiwimttti 

«3KK9A4 4<0®»*iaoaHMt I> fc. N^- 

wy yh^^mtnp!, n P1 ^-h»jyi;w 
«Wfc**y6ttBttU MLfcasafcAvOTF* 

(00 98 t, VW&L*n*n*.X\*h 

neF9A4 40KB£i««fc9«<4ro^n 

X. a*K9A44*«»*fc3SftV^Tt, aK^iffltw 

[0099 3 (®5OS3t60®ffl) mi 7*JJ;tf018 

VB18tt. *5<o^co^S$k:fc(t*u-ifb-AT 
y i oxy *J> 9<0C p u 3 oaz J: Z>fflWWyfc*7jk 

[01001 S 1 7— B2 0c0#7O-^-^- 
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t ps : m; v yoaafc H 5-^4 4tf>*g&#il#a>£> 
V t2 : h1—<on*tf'J?%< %~?tzZ £ £#&hlt 
n P2 : V t #V t2 l;:$:ofcfc$$9n P 

Du : V t #V U J; $<0D L 

ad l : tr-r^-fi^ i ^— y v ho^fc&tffi 
to i oi] ^awv-F^xratefc*. su<?>90fcco 

0t, V t &V t2 l,z%~>t:m<?)A~hV vi?40TV¥ 

[oi 03] «t. m7&£xmi8t:&mLxm3 
[oi 04] «=a^"f>xrsiooT. rvyfim 

V?hSW7 2#ONS*U>. <X£S1 0 2b"CI5. X 
Vyy9WPU3 0W}, *-h'J *y>3ifE8&3 1 
Sr^tT h y y VAWtimXk**: y 6 (CEttSiX 

b-x^ft^cc^trry v hco^wtassti* k y h 

KO«JtffiD t £&*&X/C. X^V9<0RAM3 8 
SI 04, S106. S108, Sll 

o. &j:zfsi i2it. mi<m&<?wi8bm»Ti> 

[0 1 053 SI 1 4TXVy>9C0CPU3 0«. t' 



2W7y^H«Bf (/PR I NT«9> £3ft?- 
*4>£#0. /PR I NTfi^^fgf S116T 

^mi^S®V tl iSrjQi^if3^<V t >V tJ ?) 

[0106] N^-H3*8ttlKI-^V t #v tl J: 0*$ < 
**Vfc4>tf, SI 17atV t «JV tl {^ofeffi^*- 

h y y ^4 or? y v h«aaoa»«[n M « o ? a> 
hco^icitaB?^ h*7 ha<oa»^D L1 =o^d 

n Pl = 0. D L1 =0*^ S 

t £9rrtrlcD Li fcLT. x^v ? ^9cDRAM3 8^ES 

[01 07] -tSrjb"^ ffifflLTV^^-hy ^413 
fcWCV t ^V tl (c^->^0$cOn P ^n P j. D L £D U 
fcLTRAM38fc:fat$-£. IPItBfc, SI 18, SI 
21a, S 1 2 2attt, imLX^h*}-hV v¥4 
£fcWCV t #V t2 £^fci$<7>np £n P2 . D L £D 

L2 £ ltram 3 8£iee-$-&„ 
[oio8]^ut. si 2otht- mmwam^v 

t 7^V t2 J:9^<^vv5r^if. Sl23atrft- 
7x-^l 2^Lttr^a>'ha-72^Ua. 

fc. t'-r'^fi^j^tTry 

[0 109] i^T. DL^ry^h-Brffi^Hvha 

com&mu. (d l: -d l1 ) Mtwrh. 

[0 1 10] *<r>tmm&*z ttit.DtMT 

d u o&h ^ hw^mffifrb ( d l -D Lt > tzim& 

VX^<fr*>. 
[0111] 

[»2] D u «a:j (D L1 -D tl ) - (Dt -D L1 ) 

^Sri. ry>h*rffi«rF-y hRcoswffltry vh^r 
8BtWa«oik*Rtt, 
[01123 

[»3 3 R= (n P1 -n Pl ) / (D u -D u ) 

[01133 
[«4] 

n a = U t (D tt -D Ll ) - (D L -D L2 ) ) R 
ffir^. k % teT-tomttotz&bXto*. xy*Sy9<0 
ROM3 7. A&vni^— hy '/^ow^^y 
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[0114] h+-mttmm^v t #v t2 * 9*&v* 

OA*tt, by v^4<OS3feF^A44tf>£*l* 

r^nH£^fa«o««fflt D ^isa£H^^4 4cosK*gg 

[Oil 5] X-bV v^4CD33tH5JU4 4<7)ig|^ 

ra^>«a:«[t D *<a^fflto B «:iai."Ci^%%g-, sat 

F?A44^^ii&#S19T*a*fcWL-C* S13 

2-ev«if3tfti£ra»<^ait3a^r^. wtby*>4 

£\ iS3KH^A4 4^iSK^5l#J: l 3K< : fro^i; i f5jB5 
LX, S134TU— T3£*^a»<l:0/h$<^t 

[01 1 63 CPU30I1 a££^Tr&*. S13 
6T'A t D ^^VbSrX^-F-*-*. S138t%« 
3fcF7A4 4£®fc£tf. t&ISfcfT^S^JW*:^ 

i/c, ry>h^wii<!yi£-r£. cpu30ii ry 
ybwmmz&T-t&b si40(cfcwt, fx* 

/VSREQft^aj^r^* /VSREQ*g^£3*t 
* 1 2 «r*LTH'WB*/v S YNC^x^y9^ 

[01173 S144T14. xy>>y9<9CPU3 0£ . 
«*9S1 3 2*£fiSl 3 4^1156^1^— s/ryvh 
Sfefc. S144-C14, CPUSOfciOt*^* 

x4K># 9 y h m A D L £xy VV 9 <D[iH§# ■> V 
*4 0^S^StJ. «r<0#*>yHlAD L ti. xyy 
y9^H$^y*4 0T#^yhT££*fcJ:9»& 

[01183 ::tv 08O2M Sy^f-r— Mi, x 
v y 9 cofsg^f* W4 0 r t*^fs#/ v d o cor 

'J y h cO^(ci»taj 3*1* F -y FR£ * •> y h-f 4^0 

[01 1 93 PlSlfi^/VSYNC^T^OT', Kffl 
^^y^40^UHr<y h^^tt^. ^^VWIi, PI 
0(E) cot'T^^b y^/VCLK(c*tt&t'r^ 
f/VDO <(^ia <D) ) <r>*r< w t d^CT^git 

ffl^^v^4 0co^l^ov^tLrfflvv t'r^fi^ 

LfcH8 <G) . <H) co^-f $y^A~h^^, 
[01 2 03 xy^>9OCPU3 0ll R«Bfi^/V 

^ (HH (F) ) £:Mv3 9fc:J:»>4:JfcL, RW^^ 



[0121] <I<rT^o-^-h(cg?oTK^r6 

fiKCSlSO, S15 1<7MSI$:?t3. CPU 3 0(4. 

T\ l^-^C0ScJ6H7A4 4C0lH]^faAt D 

SI 53*fciiSl 5 4Tii, CPU30 

[0 122] S155b£*:t4Sl 56bt, t D +A 
t 0 t D £t . n P + l£$W:k:ii P i: U 

8<7>iet8ftS£9!Sr^** SI 574^«iS15 8TA 
t D *y-tevKLT. S 1 1 4 ££:&S 1 2 0tc§£$. 
[0 123 3 CPU3 0UL S 1 14T/PRINTS 

^£Sfi^£<o£#oT^&iBt;:. si6o-cry>^ 

VMV7 b SW7 2#ON^£££>*3*>£«£LT^ 

[01243 si6orryy^«sy7hsw7 2** 

ONT$r<&&i, S162bt, xyi/y9cORAM 
38£&SUT&$t D , n P , n P i, n P2 , D t < D 

tf. *l/c» si64tryy^ifiEW[7nfcOF 

[01253 filh-ttt>i)iUfc J: 3 *=*^<OBH»fc«t*x 
tf. mH?A4 4^BCP«B^mi«t D fc. h*- 

ferry y ho*tf*:t>fcas$*i£ f y bmnmm 
Du. Dufca^y-rswawitt** ye resets 

[0 1 2 6 3 t, fmssMt^imtx^ 

Tu^XXtzXlTVybtmt+iZbKt^X* & 
*K9A4 4*W&(CaSf*V^T t . flUK^BH(cflMi:<0 

* < i -eor y v b^mm^mi^mm^mh 

[0 1 27 3 («6*3»t^8> B19&JI0H2O 

wa2 0(i. ^6co*t$o^ss^^(t&^-^ft-«-jur 

y l^)XV>?y9C0C PU 3 OlzXZfflWMitZif: 
t7D-ft-htftl.. 
[01281 mmws- H ^XT«JS<4. m 5 
^ffl^l-H5kH«-C«>^. *$m<?>Bmxii. y 
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[0129] ( 1 ) ft— b'J ■yy'4«S3tF5A44«) 

S2 0«S1 32aTS«DCA-f TX5ril*<J5A 

[0 1301 (2) Si#K5A4 4#HlElSI5J<>3»*ffi 

SSteattAOSKfc-^i'WBiL-C. 02O<DS13 

[0131] (3) S144atli. S132ai«:tt 
S 1 3 4 a -Cfftjg L^®D C-K>f TJXJtCl ^-i^T" 

[0132] KLhTStHB Lfc J: 3 C*5?JiiOJBHBtC X ti 

D u . D u »«-hU •y^«vre«6tt.x*y6fc:iett 

[0133]-r$Nbfe, t s **85£«t 0g £j@£T>AS 
S8)ttH5A4 4<?>»auaJ!t < J:>??5<*o«:k« 
tffC. 3E«DC>'<>fTX£ffl#J: , )>JNS<K£LT« 

•c. »3fcH5A4 4*^»=j5wv^<>. aa^ptc 

[0134] a»tf)838*>&|f j£$fi* 
^x^A(=afflUtt>, lotf>«S*><s> 3 3:&8S»cStff3 

[0135] 

u&nvmki lammi.? »i<vmnz 

M!lteftoZo<zmW+&(?>X'* HHE»3tfl«0»«ttjS 



[0136] ® 2 <7i#BJlfc: ««ie«*« 
fcgS3*lT * h 7 a -b J: « i28$Stt^>@« 

L>wfg&mz£ o&isi*ii&5cm*)imz : mLX3<.--9 ! 

*W&iZ7>J>'h't&Zbi!f l X'&httijlZ, W)0YT 

[0137] 4fc. m3«0$68J|c .tfttf . «tfiffi«#S 
t nMI#<cJ6 CCiE8»E«c-tt#fc:iaii3*i 

*>jmRtz*'>*:b &<mwje&&Mtsxxm&m^tz 

[Hi i *»8atjs««r«=0ri^— rt'-Aru 

[02 ] *«Bfl<ov— y >-^rt«<oiusi»fiR; 

[03 1 *JMS<r>v— »ft-Ar y >#<oxv^vrtfl! 

(04 ] *3W8WV— ^b'-jUT-y >*<03£«BJW*}J: 

[05 ] *5ffiB«ow— ytr-^ry >*>«o3g«igggfc«t 

[06] h*Ha*8t»-fcV-9««S/y>$Ha3«CA 

[07] h-^5s»««ifi^v t bb-)~-&m&<7>m&i 

[08 ] &1Mft<r)9A S ^friS-r*^ 5 Y 
[09 ] *^<7)SB i (T^^rmW^iiVthWm^^ 
[01 0] **H*OJSie>S5JiS<J5?B®fc:i5»t*MaiSM^ 
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[hi 2i *wmm2<^m<»mm&&Kh®wim 
[Hi 3 1 *wmm3<7mw>Bmz&fthwm& 
[@i4] *mi<om3^fa<oMmtz&fmmitt 
[Hi 5 1 *mim4mm<?>B&&&wz$wmi 

[01 6 1 *«B^fl54O5US<^J0fflt:^t*©JWl&ff 

[01 7 1 *minm5<m&(ojm&&if$Mimft 

[01 81 *^com5c^SfiO^®^^t^©IW«Mf 
7D" F'Cfc^ ♦ 

7D- *^r— b"Ct>& . 

[02 o 3 *mi<?>m6comi&0>&mtzi3tfz>mwfffi 



2 tr^3yhu-7 

3 mm& 

4 ^hV^y 

5, 12 ^f^7x^ 

6 ^«t«tt^^y < E E PROM) 

14 **ya 

30 CPU 

3 2 

35 y-t-m&xmmsi 

37 ROM 

3 8 RAM 
39 *>f^ 

4 0 HJW#*y* 

4 1 >^-SB«SH:>~* 

4 2 

43 

44 SefcK^A 

4 5 W-if3tftS^HI» 

4 6 *mfrU-V 

4 7 iPF^* 

5 0 5l«DC£f&3lff& 

7 2 V^«g8V7hSW 
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[122] 
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[06] 
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79 -A 
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[09] 



c 



S100-» 



filQ2-i 



I 



SlfilzL 



I 



S106-t 



± 



S108-. 



T 



S112-7 



X>v>V<ORMI3E«I 
t p <-t p +Att 




NO 




31 >v >0!>»AM<Dt o ft CRO 



S126-> 



4 — 
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[010] 



3130 




S132-* 



— .siaA= , 



Sl36-t 



314 0-» 



E 



Sl42-> 



z 



S132 2fcttSl34(D»jrc 



8151-t 



8153 




S.15?-{ 
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111] 



c 



sioo-» 



~r~ 



S102-1 



JL 



CRCKDTH5S * * U ICS1S 



± 



SIM: 



gl08-» 



± 




> CORAM© t D £CRQ 



4 — ~ 



812 6 -» 

1 %g/frj ooyy-A"! 
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112] ' 



813 0 




S132a-* 



T 



815 1-> 



S153-» 



i 



YES 



fl!34a-> 



S138-i 



I 



8142a-> * 



Sl32a*fcttS134a© 




m , m 
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II 3 J 



sioo-, v I 
I zry nag v 7 hswos 

S102»-> T 



aiQ6-> * 

3108-) 4 



] 



1 x>y >ORMt«g)rt p «-fe p +At p [ 



sua-, T 




x > 5? XORAMCOt D ,np,n Pll np 2 

S164-1 A 
1 VP >*MgffggOFF 1 



C 7Kv7 ) f — -1 3120 

S121 x — £Si: <5t>Vta! 

no 



81 18 




YBS 



«-S123 



<077-k 
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[014] 



S130 




YES 



r»XKyAflC« [NO 
I fifties* 



S132-> 



,8121^ 



I 



813 8-> 



± 



± 



I 



S132£fcf*S134<DIft£-C 



8151: 



S153-. 



SI 5 5a— t 



I 




t B «-t 1 ,+At x> 
np^Qp+l 



S157n 



* 



SlS6n-> 



E 



n p «-Hp4-l 



815 8-> 



t 

At n y-fes/ t» 
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[015] 



L 



8100-t 

7*n 



3 



S106-> 



X 



L _ 

S108-> T 

j At p gBE»atf 

| X > y ><PRAME«fit D «-fc n + At D | 
B112-> C 




ai62a-> 



i > >4>RAM<Dt 0> iip,np Xl n n 




n a =k 1 (n pl -Hp 2 )-(n f -xi M ) 



m ■ m 
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(016] 




3132a- 5 



X 



SI 5 1-> 



S153-. 



SlBSa- 



n g <-n g +l 



» 



YES 



3134 



8136 -» ♦ 



Sl42a-> * 



S132a$7t«S134a(D 



NO 




S156a-> 



Afc D *St*i&tf 

E 



t 0 *-t 0 +At 0 



815 8~) 



At D y-fey h 



(25> 



1-202572 



[017] 



t 



loo-y v — r — 



S102fa-> 



7 V V^jiff V 7 h SWON 



S1Q6 



I 



r 



3108 -> 



a 



alio 



I 



X>y><PRAMEgtp<-t D +At D 



I 




6114 



NO 




c > x >ORAM^ t^npj)^ # np 2 .D^, 



SI 64- 



G*EEO 



[>- :>—««»] HO 



8120 




•8123a 



m 
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[018] 



8130 




YES 



S132-> 







u8*iiii*«ky*J 




S134-. 







136-> 



c 



138-1 



S1ASL 



I 
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